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45 Ibs. of strong commercial muriatic acid, and 12 ozs. of crystals of permanganate of potash. Professor Black, of Otago University, as an alternative suggested 12 Ibs. of common salt, 14 Ibs. of sulphuric acid, and 6 or 7 ozs. of permanganate crystals per 100 gallons of water. These solutions •smell slightly of chlorine, but it is claimed that in the absence of gold or other material attacked by chlorine, practically no free chlorine is produced. Both .-solutions dissolve gold -at less than one-tenth the rate of a saturated solution of chlorine in water (see p. 22).
The method was tested by the treatment of 2,000 tons of pyritic ore at the Bethanga Mill, Victoria, in 1900.1 It was crushed dry by a ball mill to 20 mesh and roasted in hand-worked reverberatory furnaces, 40 Ibs. of salt per ton being added a few minutes before withdrawal. Wooden vats, 5 feet deep, holding 17 tons of roasted ore were used for chlorination. The solution contained 110 Ibs. of commercial sulphuric acid, 90 Ibs. of common .salt, and 12 Ibs. of potassium permanganate (per 1,000 gallons ?). The average time of treatment was 140 hours, the tailing being tested by panning, and finally leached with hot water. The ruby colour of tbe solution was used to gauge its solvent strength. The average contents of the roasted ore during one month were gold 2-313 ozs., silver 1-63 ozs. per ton, and the tailing •contained an average of 0-147 oz. gold per ton, or nearly 3 dwts. This corresponds to an extraction of 93-7 per cent, of gold. According to D. D. Rose-war ne,2 the cost of chlorination, using permanganate, during four months averaged 11s. 5d. per ton, and using chlorine at the same time the average cost was only 7s. 4d. per ton. On this exhaustive test the permanganate process was abandoned.
Chlorination at the Mount Morgan Mine, Queensland.3—This was the largest and most important chlorination mill in the world, but the method of treatment has now been given up. It consists in subjecting the ore in open vats to the action of a solution of chlorine in water. It was adopted in 1888 after chlorination in 1-ton barrels had been used for about a year.
The ore from the upper levels consisted of sinter, kaolin, quartz, and ironstone, with a small percentage of sulphur. The ore from the lower levels consists of hard quartz, heavily charged with pyrite. The gold in the latter is believed to be mainly in the form of telluride, and after roasting, all the ores contain only finely divided gold. The ores are treated in different plants by different methods.
At the " West Works " plant, a plan of which is shown in Fig. 143, over 100,000 tons of low-grade ore from the upper levels were treated annually. The ore is crushed dry in Krupp ball-mills (see above, p. 279), to pass a 20-mesh screen, roasted in revolving cylindrical furnaces and stored in main hoppers higher than the vats. The roasting is mainly to dehydrate the ore, so as to improve the speed of leaching, which is otherwise excessively slow. A small percentage of sulphur is also removed. The vats are 60 feet long, 12 feet 6 inches wide, and 5 feet deep, and hold 100 tons of ore. They are made of concrete lined with neat cement, which in turn is covered with pitch and tar applied hot. There are sixteen of these vats. The filter bed
1  " The Permanganate Chlorination Process at Bethanga," by E. Harris.    Imt. Mny. '•ami Met., report of meeting on Dec. 15, 1904.
2  Rosewarne, Inst. Mng. and Met.> report of meeting on Dec. 15, 1904, p. 25.
3  See E. W. Nardiu, Proc. Inst. Civil En<j., 3900, 142, 297-307;  and Australian Mininy and Metallurgy, by Donald Clark, pp. 265-294.     Figs. 143-146 are reproduced by kind permission of the Institution of Civil Engineers.

